D. P. Singh

NEW AGE INTERNATIONAL PUBLISHERS




Contents

\%
Preface

1
1. Introduction

Stress Signaling 4

Signaling Molecules 5

Signal Transducing Machinery 8
Signal Control Network 12

. Temperature Stress 14

Classification of Organisms based on Temperature Tolerance 16
Low Temperature Stress 17

Freezing or Frost Stress 22

Freezing Tolerance 24
Molecular Basis of Freeze 26
stress-induced Injury 26

Adaptation to Freezing Stress 29
Heat Stress 32

Heat-Shock Response 35
Phytohormones and Temperature 37
Thermoadaptation 38

Role of Intracellular pH and Plasma Membrane ATPase 40

Oxidative Stress

41
Chemistry of Oxygen Radicals 42

Sources of Free Radicals in B
Phagocytosis 47

Cellular Defense Against the Oxidative Stress 55
Genetics of Oxidative Stress 59

Anoxia Stress (Ox
F

iological System 47

ygen—deficiency Stress) 59

€atures of the Oxygen-deficit Adapted Plants 62



viii  Contents

4. Water Deficit Stress (Drought Stress)

Biophysical Factors 605
Mecasurement of Drought Stress

Drought Tolerance 72 Ay
Hormonal Regulation of Drought Stress Toleran

Molecular Basis of Stress Regulation 77

65

Osmotic Stress

h

Cells as Osmometer 81

6. Salinity Stress

Soil Salinity 86

Water Salinity 87

Nature of Salinity (NaCl) Stress 87

Factors Regulating the NaCl Stress 93
Interaction of NaCl stress with other stresses 95
Adaptation to NaCl stress 96

7. Radiation Stress

Radiation 100

Radiation Hazard 100

Ionizing Radiation 102
Radioprotectants 105

Radiation Avoidance and Tolerance 106
Ultra-Violet Radiation Stress 107
Effect of UVR on Humans 110
UV-Resistance or Tolerance 112
DNA Repair Systems 114

High Light Stress 117
Photoadaptation 123

8. Nutritional Stress

Nutrients 129
Micronutrients 135
Adaptation Mechanisms 140

9. Heavy Metal Stress
Metal Toxicity 143

64

80

86

98

128

143



Contents ix

Mode of Heavy Metal Action 145
Cellular Defense Mechanisms against Heavy Metal Toxicity 147

Stress
10. PH 151
Adaptation Mechanisms 154
4
tress

11. CO,;S S
querences 161

173

[ndex



